Biology is the study of life, past and present. The faculty of the College believe that a sound knowledge of biology is essential for understanding ourselves and the world in which we live, as well as engaging many pressing problems facing humanity and becoming a part of their eventual solution. Our curriculum offers courses in many fields, from theoretical to experimental biology, and from molecular and genetic mechanisms underlying life to the complex interactions of organisms in ecosystems. At a major research institution, the focus of all courses in the Biological Sciences Collegiate Division is on scientific reasoning, research, and discovery. The goals of the Biological Sciences program are to give students (1) an understanding of currently accepted concepts in biology and the experimental support for these concepts, and (2) an appreciation of the gaps in our current understanding and the opportunities for new research in this field.
BIOS 20151
Introduction Non-Biological Sciences majors can take a Fundamentals Sequence without the fundamentals prerequisites (BIOS 20151/BIOS 20152) unless they pursue a double major in Biological Sciences. Students opting not to take the prerequisites should be aware that subsequent courses in the sequence expect competency in mathematical modeling of biological phenomena and basic coding in R.
After completion of three quarters of a Fundamentals Sequence, students begin taking upper-level elective courses in the biosciences and may start a specialization.
Mathematical and Physical Sciences Requirements
In addition to taking a Fundamentals Sequence, students completing a bachelor of arts degree in Biological Sciences are required to satisfy general education requirements in the mathematical and physical sciences as follows:
PHYSICAL SCIENCES. One of the following sequences: 200 CHEM 10100 & CHEM 10200
Introductory General Chemistry I and Introductory General Chemistry II (or equivalent) CHEM 11100-11200
Comprehensive General Chemistry I-II MATHEMATICAL SCIENCES. One of the following sequences:
200 MATH 13100-13200
Elementary Functions and Calculus I-II (or higher) MATH 15100-15200
Calculus I-II MATH 16100-16200
Honors Calculus I-II
Total Units 400
In addition, all students completing a bachelor of arts degree in Biological Sciences must complete further courses in physical and mathematical sciences as described in the Summary of Requirements tables below.
Biological Sciences Upper-Level Elective Requirements
In addition to completing a Fundamentals Sequence and the above mathematical and physical sciences requirements, students must take five upper-level courses (course numbers 21000 to 28999) in Biological Sciences to complete the bachelor of arts degree. These courses may be selected by the student or in consultation with the BSCD Senior Advisers (Megan McNulty, mmcnulty@uchicago.edu, and Christine Andrews, candrews@uchicago.edu).
If the student chooses to complete a specialization (see sections that follow), courses should be chosen in consultation with the specialization adviser (listed below). Research Opportunities
Students are encouraged to carry out individual guided research in an area of their interest. A student may propose an arrangement with any faculty member in the Biological Sciences Division to sponsor and supervise research on an individual tutorial basis. Students may register for BIOS 00199 Undergraduate Research or BIOS 00299 Advanced Research: Biological Sciences if they want to receive course credit for their research work, but this is not required. For more information, see bscd.uchicago.edu/content/undergrad-research or contact John Kennedy (jmkennedy@uchicago.edu). NOTE: Course credit cannot be given for work that is compensated by a salary. BIOS 00199 and BIOS 00299 may not be used to meet the requirements of the Biological Sciences degree.
Limited financial support is available to students for summer research through their research supervisors or through fellowships awarded competitively by the Biological Sciences Collegiate Division. Application deadlines for fellowships range from mid-February to early April. Please see bscd.uchicago.edu/content/undergrad-research for more information about fellowship opportunities in Biological Sciences at the University of Chicago, or the College Center for Research and Fellowships (http://ccrf.uchicago.edu) for a searchable database of internal and external research and fellowship opportunities.
Specialization Programs in the Biological Sciences
Specializations represent recommended programs of study for students interested in one particular field within the Biological Sciences. Students who wish to complete a specialization should discuss their plans with the specialization director by Spring Quarter of their second year. Students may complete only one specialization. All courses must be taken for a quality grade in order to count towards a specialization. Students who complete the requirements detailed below will be recognized as having completed a specialization in cancer biology.
Specialization in Cancer Biology
To be eligible to carry out a specialization in cancer biology, students must average a B grade in the first three quarters of a Biological Sciences Fundamentals Sequence.
Students who plan to specialize in cancer biology are advised to begin the required specialization courses below in their third year. Students who elect to specialize should consult Dr. Kay F. Macleod, Ben May Department for Cancer Research and the Committee on Cancer Biology (kmacleod@ (kmacleod@uchicago.edu)uchicago.edu), who is available to advise on the objectives of the specialization and the importance of each of the classes, and to identify labs in which individual research projects can be carried out.
The following two courses are required for a specialization in cancer biology. To continue in the specialization, students must achieve an A or B grade in both courses.
BIOS 25108
Cancer Biology 100 BIOS 25308
Heterogeneity in Human Cancer: Etiology and Treatment 100
To complete the specialization in cancer biology, students should also take one of the following two courses in either their third or fourth year, having successfully completed BIOS 25108 and BIOS 25308 above, and started work in their chosen research laboratory.
BIOS 25326
Tumor Microenvironment and Metastasis 100 BIOS 25327
Health Disparities in Breast Cancer 100
Laboratory Research
To complete the specialization in cancer biology, students will also carry out an individual guided cancer research project that is written up as an honors thesis and evaluated by an honors thesis committee, and attend cancer biology-related seminars. Participation in the research component of the specialization in cancer biology is by invitation only and is based on: (1) performance in the above-mentioned courses, (2) identification of a research project and mentor, (3) submission of a research abstract for consideration by the end of the Winter Quarter of their junior year to the Director of the Specialization in Cancer Biology (Dr. Kay Macleod). Independent research projects performed by students in the specialization in cancer biology must be approved by the Director of the Specialization (Dr. Macleod) and be of sufficiently high standard to qualify as a senior honors project and ideally to produce data that contributes to peer-reviewed publication.
Students are encouraged to begin their research project no later than the Spring/Summer Quarter of their junior year.
Specialization in Cellular and Molecular Biology
Biological Sciences majors can complete the specialization in cellular and molecular biology by either:
1. Successful completion of CHEM 22200 Organic Chemistry III or CHEM 23200 Honors Organic Chemistry III plus four upper-level BIOS courses selected from the list below. OR 2. Successful completion of CHEM 22200 (Organic Chemistry III) or CHEM 23200 (Honors Organic Chemistry III) plus three upper-level BIOS courses selected from the list below and completion of a senior thesis on an independent research project. This project must either (1) satisfy the requirements for the BSCD honors program, (2) satisfy the requirements for a BS in Biological Sciences, or (3) be approved by the directors of the specialization no later than Spring Quarter of the third year.
Please consult Christine Andrews (candrews@uchicago.edu) or Megan McNulty (mmcnulty@uchicago.edu) for approval of research projects or to request approval for any non-listed course with significant content in cellular and molecular biology.
Courses

BIOS 21208
Fundamentals 
Specialization in Ecology and Evolution
Students majoring in Biological Sciences who complete the requirements detailed below will be recognized as having completed a specialization in ecology and evolution. This specialization is recommended for students who are interested in pursuing graduate work in the field or in laboratory sciences of ecology, evolution, population genetics, or behavior. Based on the student's particular interest, he or she will select a Faculty Adviser, who then may recommend specific courses necessary to meet the specialization requirements (see following section). The Faculty Advisers may also help the student find an appropriate research lab in which to conduct an individual research project.
The following requirements must be met:
Courses 1. Students intending to pursue the ecology and evolution specialization are strongly encouraged to follow Life, Ecosystems, and Evolution (formerly Track C) for the BIOS Fundamentals sequence. Students who take the Advanced Biology sequence are also eligible for the specialization and should consult with Christine Andrews (candrews@uchicago.edu) to plan their course work.
2. Students in the ecology and evolution specialization must take three courses in statistics (STAT 22000 Statistical Methods and Applications or higher) or other quantitative approaches relevant to their research plans (BIOS 26210 Mathematical Methods for Biological Sciences I and BIOS 26211 Mathematical Methods for Biological Sciences II recommended). These courses can count toward the quantitative requirements for the Life, Ecosystems, and Environment sequence.
Students specializing in ecology and evolution must perform original research under the guidance of a member of the ecology and evolution faculty and write a senior thesis based on this research. The research paper draft should be submitted before the end of fifth week in Spring Quarter, with the final thesis due in eighth week. NOTE: Students must complete field research by the end of the growing season (summer) of their third year.
The specialization in ecology and evolution is administered by the Department of Ecology and Evolution. For more information, please consult the director of the specialization, Cathy Pfister (773.834.0071, cpfister@uchicago.edu).
Specialization in Endocrinology
Students majoring in Biological Sciences who complete the requirements detailed below will be recognized as having completed a specialization in endocrinology. Students who complete the specialization will be well versed in all aspects of endocrinology, ranging from basic cell signaling to the integration of endocrine systems and their dysregulation in human disease. Students must take three introductory courses listed below plus two additional courses from the elective list. The prerequisite for these courses is completion of the Fundamentals Sequence. It is strongly recommended that students complete a Biochemistry course before enrolling; however, the introductory courses can be completed as Endocrinology I-II-III or Endocrinology II-III-I. Students will also have the option of participating in a hands-on research component in an endocrinology lab.
Introductory Courses
BIOS 25226
Endocrinology 
Specialization in Genetics
Students majoring in Biological Sciences who complete the requirements below will be recognized as having completed a specialization in genetics. Students must either:
1. Complete five courses from the categories listed below, including at least one from each category. OR 2. Complete three courses chosen from the categories listed below, including one course in each category, and complete a senior thesis or an independent research project. This project must either (1) satisfy the requirements for the BSCD honors program, (2) satisfy the requirements for a BS in Biological Sciences, or (3) be approved by the directors of the specialization no later than Spring Quarter of the third year.
Please consult Christine Andrews (candrews@uchicago.edu) or Megan McNulty (mmcnulty@uchicago.edu) for approval of research projects or to request approval for any non-listed course with significant genetics content. 
Specialization in Global Health Sciences
Students majoring in Biological Sciences who complete the following requirements will be recognized as having completed a specialization in global health sciences.
Required Courses
Students wishing to specialize in global health sciences are required to take the foundational series of courses either in Chicago (offered as a year-long sequence every year) OR at the University of Chicago Center in Paris (offered every year during Winter Quarter. See study-abroad.uchicago.edu/programs/paris-global-health).
The Chicago series of foundational courses:
BIOS 27810
Epidemiology To complete the specialization, students must take two additional upper level courses relevant to global health from the lists below (one from the BIOS list and one from the non-BIOS list) OR complete a research thesis relevant to global health policy:
Non-BIOS upper-level electives:
ANTH 21420 Other courses may be substituted with the consent of the director of the specialization, Professor Sola Olopade (solopade@bsd.uchicago.edu (solopade@bsd.uchicago.edu)).
Research projects must be approved by the director of the specialization in third year. Thesis requirements are fulfilled either by completing a BS thesis or an honors research thesis, or by special arrangement with the director of the specialization.
Summer research fellowships are awarded competitively by the Center for Global Health or the Biological Sciences Collegiate Division. The deadline for applications for fellowships is early February preceding the summer of the fellowship application. For more information on the Center for Global Health fellowships, students should consult with Ms. Absera Melaku (amelaku@medicine.bsd.uchicago.edu) and for the Biological Sciences Collegiate Division fellowships John Kennedy (jmkennedy@uchicago.edu).
Specialization in Immunology
Students majoring in Biological Sciences will be recognized as having completed a specialization in immunology if they complete the following: (1) three of the four courses listed below, and (2) either two additional courses, selected in consultation with the director of the specialization, or a research project, approved by the director of the specialization.
BIOS 25256
Immunobiology ( 
Accelerated Program in Immunology
The University of Chicago Graduate Program in Immunology permits undergraduate students who have demonstrated outstanding potential for graduate studies in biology to begin graduate school during their fourth year in the College. This is a competitive merit-award program.
Because of the accelerated nature of the curriculum, applicants must have outstanding academic credentials (i.e., GPA typically in the range of 3.7 and GRE scores typically not less than 1400). Eligible students also have a clear understanding of their motivation for immunology. Laboratory experience is not mandatory but highly encouraged.
Candidates will apply to the Graduate Program in Immunology at the University of Chicago during their third year in the College. Eligible students must have completed thirty-three credits (of the forty-two required for a degree in the College) by the end of their third year. These thirty-three credits must include all fifteen general education requirements and one-half of the requirements for their major.
For further information, contact Bana Jabri, Department of Pathology and the Committee on Immunobiology (773.834.8670, bjabri@bsd.uchicago.edu).
Specialization in Microbiology
Students majoring in Biological Sciences who complete the requirements detailed below will be recognized as having completed a specialization in microbiology. Students must take the three courses listed below and either two additional courses or a research project. With prior approval from the director of the specialization, Dominique 
Specialization in Quantitative Biology
Students majoring in Biological Sciences who complete the following requirements will be recognized as having completed a specialization in quantitative biology. Quantitative biology is a burgeoning interdisciplinary field that encompasses questions ranging across all scales of biology, from populations to molecules, and uses quantitative methods drawn from computer science, statistics, and mathematics. Students will acquire skills necessary for cutting-edge biological research: to program in a high-level language, to extract information from data sets, and to analyze mathematical models of dynamic and stochastic systems.
Students are required to take two foundational courses and three additional courses from the lists below, including at least one from the list of BIOS courses and one from the list of courses in other departments. Students must also complete a research-based senior thesis.
For additional information, please contact the director of the specialization, Dmitry Kondrashov, at dkon@uchicago.edu.
FOUNDATIONAL COURSES BIOS 26210
Mathematical Other courses from quantitative programs may be counted by consent of the director of the specialization.
Research Component
Students will develop the skills necessary for quantitative biology research, which is expected to be primarily, though not exclusively, computational in nature. They will work on mini-research projects starting in the foundational BIOS 26210-26211 sequence and in the third year develop a research proposal under the direction of a faculty advisor, which must be approved by the director of the specialization by the Spring Quarter. In their last year students will complete either (1) a senior honors project based on original research or (2) a senior thesis project approved by the director of the specialization. Students are expected to communicate and share their research with their peers through participation in the Quantitative Biology discussion club and by presenting their research in the annual Quantitative Biology undergraduate research conference. Opportunities to further their quantitative biology training and to work on their research project over the summer exist through summer quantitative biology fellowships.
Minor in Biological Sciences
Students who wish to complete a minor in Biological Sciences should meet with one of the BSCD Senior Advisers (Christine Andrews (candrews@uchicago.edu) or Megan McNulty (mmcnulty@uchicago.edu)) by the Spring Quarter of their second year in order to obtain formal consent (https://humanities-web.s3.us-east-2.amazonaws.com/college-prod/s3fspublic/documents/Consent_Minor_Program.pdf) and to plan out the appropriate program of study.
Students must meet general education requirements in the biological sciences and the physical sciences before entering the minor program. Biological Sciences courses at the 10000 level or above and MATH 13100 Elem Functions and Calculus IElementary Functions and Calculus I and MATH 13200 Elem Functions and Calculus II Elementary Functions and Calculus II are the minimal general education requirements for the minor. After completing general education requirements, students complete the minor in Biological Sciences by taking three courses from a Biological Sciences Fundamentals sequence and four upper-level BIOS courses. No course in the minor can be double counted with the student's major(s) or with other minors, nor can they be counted toward general education requirements. More than half of the requirements for the minor must be met by registering for courses with University of Chicago course numbers. All courses for the minor must be taken for quality grades.
Typical minor plan:
Back To Top
Minor in Computational Neuroscience
The minor in computational neuroscience is offered by the Biological Sciences Collegiate Division. Information regarding the program and its requirements can be found on the Computational Neuroscience page of this catalog.
BIOS Courses
Students must confirm their registration with their instructors by the second class meeting or their registration may be canceled.
In the following course descriptions, L indicates courses with a laboratory.
Health Professions Preparation Courses for Non-Majors
BIOS 20170. Microbial and Human Cell Biology. 100 Units.
This course is the entry point into an integrated biology sequence designed to prepare non-biology majors for application to medical school. We explore topics in human cell biology within the context of evolutionary biology, chemistry, microbiology, and medicine. We pay special attention to the influence of prokaryotes on the history of life and to the ecological interactions between humans and their microbiota, which have major implications for human health and disease. Students read and discuss papers from the scientific literature, attend discussions led by physicians, researchers, and other medical professionals, and gain experience with microbiological basic microscopy techniques in lab. Instructor(s): C. Andrews, R. Zaragoza, E. Kovar Terms Offered: Winter. L. Prerequisite(s): First or second-year standing, or consent of instructors.
BIOS 20171. Human Genetics and Developmental Biology. 100 Units.
This course covers the fundamentals of genetics, with an emphasis on human traits and diseases. Topics include Mendelian genetics, simple and complex traits, genetic diseases, the human genome, and testing for human traits and diseases. After establishing a foundation in genetics, we will discuss mechanisms underlying differentiation and development in humans. We will focus on events that lead to gastrulation and the establishment of the body plan (how humans develop from an unpatterned egg into a recognizable human form). Other topics may include limb development and stem cell biology. Instructor This course will explore the structure and function of the human body as a set of integrated, interdependent systems. We will continue the cellular, genetic, and developmental themes of the previous courses to explore the emergent functions of the human body, from cells to systems. The laboratory exercises will allow the students to experience the concepts discussed in lecture in a way that introduces them to the methods of academic research, including the application of mathematical models to physiological questions. Students will be asked to serve as test subjects in several of the laboratory exercises. In required weekly discussions, students will present on papers from the scientific literature and attend talks by physicians, researchers, and other medical professionals. Instructor The goal for this course is to give future biologists the quantitative tools to fully participate in modern biological research. These include descriptive statistics, linear regression, stochastic independence and hypothesis testing, Markov models and stationary probability distributions, solutions of linear differential equations, equilibria and stability analysis of nonlinear differential equations. The ideas are applied to different areas of biology, e.g. molecular evolution, allometry, epidemiology, and biochemistry, and implemented by students in computer assignments using the R computational platform. Instructor(s): D. Kondrashov Terms Offered: Spring. L. Prerequisite(s): Two quarters of calculus of any sequence (MATH 13200 or 15200 or 16200). First-year Biology Major standing only.
BIOS 20152. Introduction to Quantitative Modeling in Biology (Advanced) 100 Units. This is a more advanced version of 20151, intended for students with greater mathematical maturity. In addition to the topics covered in the regular version, students will learn about nonlinear least-squares fitting, eigenvalues and eigenvectors, bifurcations and bistability in differential equations. Additional applications will include phylogenetic distance and systems biology. Instructor(s): D. Kondrashov Terms Offered: Winter. L. Prerequisite(s): MATH placement of 15200 or higher OR either MATH 15200 or MATH 16200 and second-year standing or higher.
BIOS 20153. Fundamentals of Ecology and Evolutionary Biology. 100 Units.
This course surveys the basic principles of ecology and evolutionary biology to lay the foundation for further study in all fields of biology. Broad ecological concepts, such as population growth, disease dynamics, and species interactions, will be explored through a combination of published data, simulations, and mathematical models. The emphasis is on "ecological thinking" rather than specific notions. Essential topics in the modern study of evolutionary biology will be covered with a focus on both theory and empirical examples. Examples of topics include history of evolutionary thought, evidence for evolution, mechanisms of microevolution, phylogenetics, molecular evolution, and speciation. Instructor(s): T. Price, M. Kronforst, C. Andrews, A. Hunter. Terms Offered: Winter. L.
Fundamentals Sequence Courses for Biological Sciences majors
Note: These sequences require completion or concurrent enrollment in BIOS 20151/20152 and 20153. Neuroscience majors and other non-Biological Sciences majors may take BIOS 20186 without BIOS 20151/BIOS 20152 and 20153. However, all students in BIOS 20186 will be expected to possess the competencies in mathematical modeling of biological phenomena and basic coding in R covered in BIOS 20151/BIOS 20152 and BIOS 20153.
BIOS 20186 through 20191 and 20200
Molecules to Organisms Fundamentals Sequence
This sequence is designed for students who are preparing for a career in the Biological Sciences. Topics include cell and molecular biology, genetics, physiology, and developmental biology. Students registering for this sequence must have completed or placed out of general or honors chemistry or be enrolled concurrently in general or honors chemistry.
BIOS 20186. Fundamentals of Cell and Molecular Biology. 100 Units.
This course is an introduction to molecular and cellular biology that emphasizes the unity of cellular processes amongst all living organisms. Topics are the structure, function, and synthesis of nucleic acids and protein; structure and function of cell organelles and extracellular matrices; energetics; cell cycle; cells in tissues and cell-signaling; temporal organization and regulation of metabolism; regulation of gene expression; and altered cell functions in disease states. Instructor 
BIOS 20196 through 20198
Life, Ecosystems, and Evolution Fundamentals Sequence
This variation of the Molecules to Organisms sequence is designed for students majoring in Biological Sciences and interested in pursuing a course of study in ecology and evolution or environmental science. In this sequence, students omit BIOS 20188 Fundamentals of Physiology, BIOS 20189 Fundamentals of Developmental Biology, and BIOS 20200 Introduction to Biochemistry and take the following courses: 
BIOS 20234 through 20242
Advanced Biology Fundamentals Sequence
This is an accelerated four-quarter Fundamentals sequence designed for motivated first-year students with exceptionally strong science and mathematics backgrounds and an intense interest in research in the biological sciences. A score of 4 or 5 on the Biology AP exam is required and successful students usually also have strong preparation in chemistry and calculus as well as some experience in computer programming. Students are expected to devote significant time to this sequence (minimum four to eight hours/week for reading primary literature and background information and for working problem sets, in addition to attendance at lectures and participation in laboratory exercises and discussion sections). Upon completion of the first three quarters of the Advanced Biology sequence, students will have three credits towards the Biological Sciences major and they will have met the general education requirement in the biological sciences.
Note: Biological Sciences majors who opt not to complete the sequence after the first quarter (BIOS 20234 Molecular Biology of the Cell) should take BIOS 20151/BIOS 20152, which will be applied to their general education requirement in the biological sciences along with their AP Biology credit. BIOS 20234 would be counted as a credit towards the Biological Sciences major. Students would then complete the major by following the requirements for either the Molecules to Organisms sequence or the Life, Ecosystems, and Evolution sequence. This course focuses on the physiological problems that animals (including humans) face in natural environments; solutions to these problems that the genome encodes; and the emergent physiological properties of the molecular, cellular, tissue, organ, and organismal levels of organization. We emphasize physiological reasoning, problem solving, and current research. This advanced-level course combines lectures, student presentations, and discussion sessions. It covers major topics on the developmental biology of embryos (e.g. formation of the germ line, gastrulation, segmentation, nervous system development, limb pattering, organogenesis). We make extensive use of the primary literature and emphasize experimental approaches including embryology, genetics, and molecular genetics. Instructor Whether one is trying to read radio signals from faraway galaxies or to understand molecular structures, it is necessary to understand how to read, interpret, and process the data that contain the desired information. In this course, we learn how to process the information contained in images of molecules as seen in the electron microscope. We also deal with the principles involved in processing electron microscope images, including the underlying analytical methods and their computer implementation. Instructor The course will focus on the basic biology of stem cells and regeneration, highlighting biomedically relevant findings that have the potential to translate to the clinic. We will cover embryonic and induced pluripotent stem cells, as well as adult stem cells from a variety of systems, both invertebrate and vertebrates. Instructor This course is an introduction to the physics of living matter. Its goal is to understand the design principles from physics that characterize the condensed and organized matter of living systems. Topics include: basic structures of proteins, nucleotides, and biological membranes; application of statistical mechanics to diffusion and transport; hydrodynamics of low Reynolds number fluids; thermodynamics and chemical equilibrium; physical chemistry of binding affinity and kinetics; solution electrostatics and depletion effect; biopolymer mechanics; cellular mechanics and motions; molecular motors. In this course, students will gain an understanding of the science and application of tissue engineering, a field that seeks to develop technologies for restoring lost function in diseased or damaged tissues and organs. The course will first introduce the underlying cellular and molecular components and processes relevant to tissue engineering: extracellular matrices, cell/matrix interactions such as adhesion and migration, growth factor biology, stem cell biology, inflammation, and innate immunity. The course will then discuss current approaches for engineering a variety of tissues, including bone and musculoskeletal tissues, vascular tissues, skin, nerve, and pancreas. Students will be assessed through in-class discussions, take-home assignments and exams, and an end-of-term project on a topic of the student's choice. Instructor The aim of this advanced-level course is to provide a comparative overview of adaptations for reproduction in primates as a background to human reproductive biology. Where appropriate, reference will be made to other mammals and some comparisons will be even wider. Ultimately, the aim of all comparisons is to arrive at concrete lessons for human reproduction, notably in the realm of obstetrics and gynecology. For this reason, the course will be of interest for medical students as well as for those studying anthropology, biology or psychology. Instructor(s): R. Martin Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence.
BIOS 22245. Biomechanics: How Life Works. 100 Units.
This course will explore form and function in a diversity of organisms, using the principles of physics and evolutionary theory to understand why living things are shaped as they are and behave in such a diversity of ways. Biomechanics is at the interface of biology, physics, art, and engineering. We will study the impact of size on biological systems, address the implications of solid and fluid mechanics for organismal design, learn fundamental principles of animal locomotion, and survey biomechanical approaches. Understanding the mechanics of biological organisms can help us gain insight into their behavior, ecology and evolution. Instructor This course covers basic concepts of toxicology including routes of exposure and uptake, metabolic conversion, and elimination of toxic agents, as well as fundamental laws governing the interaction of external chemicals with biological systems. In addition to toxins of biological origin, we also consider a set of physical and chemical toxicants in the environment, including air pollution, radiation, manufactured chemicals, metals, and pesticides. Methods of risk assessment will also be considered. Instructor This course is devoted to vertebrate bones and muscles, with a focus on some remarkable functions they perform. The first part takes a comparative look at the vertebrate skeleton via development and evolution, from lamprey to human. The major functional changes are examined as vertebrates adapted to life in the water, on land, and in the air. The second part looks at muscles and how they work in specific situations, including gape-feeding, swimming, leaping, digging, flying, and walking on two legs. Dissection of preserved vertebrate specimens required. Instructor(s): P. Sereno. L. Terms Offered: Spring. Not offered 2019; Will be offered 2020 Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence and consent of instructor. See also http:// paulsereno.uchicago.edu/fossil_lab/classes/vertebrate_structure_and_function for more information.
BIOS 22265. Human Origins: Milestones in Human Evolution and the Fossil Record. 100 Units.
This course aims at exploring the fundamentals of human origins by tracking the major events during the course of human evolution. Starting with a laboratory based general introduction to human osteology and muscle function, the latest on morphological and behavioral evidence for what makes Homo sapiens and their fossil ancestors unique among primates will be presented. Our knowledge of the last common ancestor will be explored using the late Miocene fossil record followed by a series of lectures on comparative and functional morphology, adaptation and biogeography of fossil human species. With focus on the human fossil record, the emergence of bipedalism, advent of stone tool use and making, abandonment of arboreality, advent of endurance walking and running, dawn of encephalization and associated novel life histories, language and symbolism will be explored. While taxonomic identities and phylogenetic relationships will be briefly presented, the focus will be on investigating major adaptive transitions and how that understanding helps us to unravel the ecological selective factors that ultimately led to the emergence of our species. The course will be supported by fresh data coming from active field research conducted by Prof. Alemseged and state of the art visualization methods that help explore internal structures. By tracing the path followed by our ancestors over time, this course is directly relevant to reconnoitering the human condition today and our place in nature. Instructor The course will provide a developmental perspective on animal body plans in phylogenetic context. The course will start with a few lectures, accompanied by reading assignments. Students will be required to present a selected research topic that fits the broader goal of the course and will be asked to submit a referenced written version of it after their oral presentation. Grading will be based on their presentation (oral and written) as well as their contributions to class discussions. Prerequisite This introductory-level (but intensive) class includes a ten-day expedition to South Dakota and Wyoming (departing just after graduation). We study basic geology (e.g., rocks and minerals, stratigraphy, Earth history, mapping skills) and basic evolutionary biology (e.g., vertebrate and especially skeletal anatomy, systematics and large-scale evolutionary patterns). This course provides the knowledge needed to discover and understand the meaning of fossils as they are preserved in the field, which is applied to actual paleontological sites. Participants fly from Chicago to Rapid City, and then travel by van to field sites. There they camp, prospect for, and excavate fossils from the Cretaceous and Jurassic Periods. Field trip required. Instructor(s): P. Sereno. L. Terms Offered: Spring Prerequisite(s): Consent of instructor, three quarters of a Biological Sciences Fundamentals sequence and a prior course in general science, preferably geology. See also http://paulsereno.uchicago.edu/fossil_lab/classes/dinosaur_science for more information. Note(s): Need based financial assistance for field trip may be available. Apply to the Master of BSCD (jmalamy@bsd.uchicago.edu)
BIOS 23232. Ecology and Evolution in the Southwest. 100 Units.
This lecture course focuses on the ecological communities of the Southwest, primarily on the four subdivisions of the North American Desert, the Chihuahuan, Sonoran, Mohave, and Great Basin Deserts. Lecture topics include climate change and the impact on the flora and fauna of the region; adaptations to arid landscapes; evolutionary, ecological, and conservation issues in the arid Southwest, especially relating to isolated mountain ranges; human impacts on the biota, land, and water; and how geological and climatic forces shape deserts. Instructor(s): E. Larsen Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence, or consent of instructor BIOS 23233. Ecology and Evolution in the Southwest:Field School. 100 Units. This lecture/lab course is the same course as BIOS 13111, but includes a lab section preparatory to a two-week field trip at end of Spring Quarter, specific dates to be announced. Our goal in the lab is to prepare proposals for research projects to conduct in the field portion of this course. Field conditions are rugged. Travel is by twelve-passenger van. Lodging during most of this course is tent camping on developed campsites. Instructor The course is designed to achieve a state-of-the-art synthesis of primate evolution and human origins. An overview of the biology and evolution of the mammalian order Primates provides a broad foundation for considering the special case human evolution. Across primates as a group, the course explores and integrates comparative evidence from anatomy, physiology, behavior, chromosomal studies, and molecular genetics. Both living primates and their fossil relatives are covered, with due reference to theoretical aspects. Particular emphasis is given to evaluation of characters for inference of evolutionary relationships and to explicit examination of scaling effects of body size in between-species comparisons. Within the general framework of origins and adaptations of primates, human evolution is examined with respect to all features covered. Special features of humans are identified and related to an overview of the hominid fossil record. A specific goal of this course is to guide students to read, interpret, and synthesize scientific literature, and exercise critical thinking with respect to selected topics. As shown by examples, the course is directly relevant to the field of Darwinian medicine, which considers health and disease in relation to the evolutionary background of human biology. Instructor(s): R. Martin Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence including BIOS 20187 or BIOS 20235, or consent of instructor.
BIOS 23247. Bioarchaeology and the Human Skeleton. 100 Units.
This course is intended to provide students in archaeology with a thorough understanding of bioanthropological and osteological methods used in the interpretation of prehistoric societies by introducing bioanthropological methods and theory. In particular, lab instruction stresses hands-on experience in analyzing the human skeleton, whereas seminar classes integrate bioanthropological theory and application to specific cases throughout the world. Lab and seminar-format class meet weekly. Instructor 
BIOS 23258. Molecular Evolution I: Fundamentals and Principles. 100 Units.
The comparative analysis of DNA sequence variation has become an important tool in molecular biology, genetics, and evolutionary biology. This course covers major theories that form the foundation for understanding evolutionary forces that govern molecular variation, divergence, and genome organization. Particular attention is given to selectively neutral models of variation and evolution, and to alternative models of natural selection. The course provides practical information on accessing genome databases, searching for homologous sequences, aligning DNA and protein sequences, calculating sequence divergence, producing sequence phylogenies, and estimating evolutionary parameters. Instructor This course provides a detailed overview of the morphology, paleobiology, evolutionary history, and practical uses of the invertebrate and microfossil groups commonly found in the fossil record. Emphasis is placed on understanding key anatomical and ecological innovations within each group and interactions among groups responsible for producing the observed changes in diversity, dominance, and ecological community structure through evolutionary time. Labs supplement lecture material with specimen-based and practical application sections. An optional field trip offers experience in the collection of specimens and raw paleontological data. Several "Hot Topics" lectures introduce important, exciting, and often controversial aspects of current paleontological research linked to particular invertebrate groups. This course is concerned with the relationship of the nervous system to higher order behaviors (e.g., perception, object recognition, action, attention, learning, memory, and decision making). Psychophysical, functional imaging, and electrophysiological methods are introduced. Mathematical and statistical methods (e.g. neural networks and algorithms for studying neural encoding in individual neurons and decoding in populations of neurons) are discussed. Weekly lab sections allow students to program cognitive neuroscientific experiments and simulations. Instructor This course covers the fundamentals of cancer biology with a focus on the story of how scientists identified the genes that cause cancer. The emphasis is on "doing" science rather than "done" science: How do scientists think, how do they design experiments, where do these ideas come from, what can go wrong, and what is it like when things go right? We stress the role that cellular subsystems (e.g., signal transduction, cell cycle) play in cancer biology, as well as evolving themes in cancer research (e.g., ongoing development of modern molecular therapeutics). Instructor(s): M. Rosner, W. Du Terms Offered: Winter Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence.
BIOS 25109. Topics in Reproduction and Cancer. 100 Units.
This course focuses on several aspects of the molecular and cellular biology of human reproduction. We also discuss the basis of chemical/viral carcinogenesis and the progression, treatment, and prevention of cancer. The role of steroid hormones and their receptors in the control of growth, development, and specialized cell function is discussed in the context of normal and abnormal gene expression in human development and disease. Key historical events, research approaches, utilization of knowledge, recent advances in drug design and herbal medicines, and philosophies of scientific research are also covered. Instructor Endocrinology is the study of hormones, which are chemical messengers released by tissues that regulate the activity of other cells in the body. This course covers the classical hormone systems, including hormones regulating metabolism, energy mobilization and storage, calcium and phosphate metabolism, reproduction, growth, "fight or flight," and circadian rhythms. We focus on historical perspective, the mechanisms of action, homeostatic regulation, and relevant human diseases for each system. Instructor(s): M. Brady, R. Cohen Terms Offered: Winter Prerequisite(s): Completion of the first three quarters of a Biological Fundamentals Sequence.
BIOS 25228. Endocrinology III: Human Disease. 100 Units.
A Fundamentals Sequence (BIOS 20180s or 20190s, or AP 5 sequence) and BIOS 25227 recommended but not required. This course is a modern overview of the patho-physiologic, genetic, and molecular basis of human diseases with nutritional perspectives. We discuss human diseases (e.g., hypertension, cardiovascular diseases, obesity, diabetes, osteoporosis, alopecia). Instructor(s): Y. C. Li Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence is required and BIOS 25227 is strongly recommended.
BIOS 25256. Immunobiology. 100 Units.
This comprehensive survey course presents an integrated coverage of the tactics and logistics of innate and adaptive immunity in mammalian organisms. It conveys the elegance and complexity of immune responses against infectious agents. It introduces their implications in autoimmune diseases, cancer and organ transplantation and presents some of the emerging immunotherapeutics that are transforming health care. Prior knowledge of microbiology (e.g., BIOS 25206) will be advantageous. Prerequisite Nowhere is the body's immune system so critical in saving an organism from death as at barrier sites, areas where we are directly exposed to the external environment: These are the first entry sites of a plethora of potentially lethal pathogens. However, inflammatory responses for the exclusion of pathogens need to be carefully balanced with tolerance to benign or even beneficial agents such as our microbiome or food, and with a homeostatic role of the immune system in tissue repair. Failure to make the right call on defensive versus immunosuppressive reactions to the exterior can lead to severe pathologies such as chronic inflammation, allergies, autoimmunity and cancer. These challenges are met by a plethora of innate and adaptive immune cells that adapt to the barrier environment or are even exclusively found in these niches. Further complexity is imposed by the fact that all barriers have their particular environmental challenges based on location and tissue function. The fascinating uniqueness of Barrier Immunity is the subject of this course. Examining the historical but also cutting edge literature on the topic, we will explore together how the immune systems of the intestine, the lung, the skin and the vaginal tract, the four major barrier sites, deal with maintaining defense while not jeopardizing tissue function. We will first study each site on its own, with a particular focus on the interaction with the local homeostatic microbiome and what's know in men and mice Instructor ( This course addresses the importance of understanding human tumor heterogeneity (organ site by organ site) in terms of predicting whether tumors will progress to malignancy and how tumors will respond to standard treatments or require tailored molecular therapeutics. Alternating lecture and discussion lectures will explore and tease apart the controversies in the field that limit progress in cancer prevention, diagnosis and treatment. At the end of the course, students should have an in-depth understanding of the complexities, challenges and opportunities facing modern cancer researchers and clinical oncologists and be able to discuss novel scientific approaches to solving these issues. The tumor microenvironment regulates disease progression and chemoresistance in most cancers. This course addresses the functional contribution of the different cellular and non-cellular constituents of the tumor that surround the malignant cancer cells in cancer progression and metastasis. We will thoroughly discuss the function of stroma, inflammation, tumor senescence, immunity and the interactome in cancer progression and metastasis. Moreover, we will evaluate the translational impact of targeting the tumor microenvironment. Laboratory studies will introduce key techniques and organotypic model systems to elucidate these functions. At the end of the course, students should be able to understand the biology behind cancer metastasis and to evaluate manuscripts reporting novel findings in cancer biology. Prerequisite(s): BIOS 25108 and BIOS 25308 Instructor(s): H. Kenny, E. Lengyel Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals sequence. Note(s): Three optional weekend, one-day workshops will be offered during the quarter. This course qualifies in the Cancer Specialization.
BIOS 25327. Health Disparities in Breast Cancer. 100 Units.
Across the globe, breast cancer is the most common women's cancer. In the last two decades, there have been significant advances in breast cancer detection and treatment that have resulted in improved survival rates. Yet, not all populations have benefited equally from these improvements, and there continues to be a disproportionate burden of breast cancer felt by different populations. In the U.S., for example, white women have the highest incidence of breast cancer but African-American women have the highest breast cancer mortality overall. The socioeconomic, environmental, biological, and cultural factors that collectively contribute to these disparities are being identified with a growing emphasis on health disparities research efforts. In this 10-week discussion-based course students will meet twice weekly and cover major aspects of breast cancer disparities. Instructor This course presents biological, technical, ethical, and economic issues associated with organ transplantation. We sharply focus the immunologic knowledge from BIOS 25256 onto the biologic barriers to organ acceptance and the ultimate goal of immunologic tolerance. We also address principles of organ preservation and the mechanisms of ischemia/reperfusion injury. The technical aspects and physiology of organ transplantation (i.e., kidney, liver, heart, lung, pancreas, islet, intestinal) are covered. The social, economic, and ethical issues raised in transplantation (i.e., allografts, xenografts, living donation) are also discussed. This course is offered in alternate years. Instructor BIOS 25420. Microbial 'Omics. 100 Units. Every ecological niche our planet has to offer, including the human body itself, is home to an astonishing number of microbial cells that form complex communities. The last several years witnessed tremendous advances in molecular and computational approaches which now offer unprecedented access to these communities through new 'omics strategies. Developing an overall understanding of these strategies -including the ability to identify their appropriate applications and shortcomings-has quietly become a de facto necessity in the journey of an independent life scientist. The primary aim of this course is to offer an evaluation of current concepts and methods to study the ecology, evolution, and functioning of naturally occurring microbial communities. Participants will have a chance to acquire hands-on experience with state-of-the-art computational methods and work with real-world microbial data. Through equal proportions of theory and practice, the course will cover concepts and strategies that help us wrap our collective mind around the most diverse form of life on our planet. Instructor(s): A. Murat Eren Terms Offered: Spring Prerequisite(s): Three quarters of a Biological Sciences Fundamentals Sequence BIOS 26120. An Introduction to Bioinformatics and Proteomics. 100 Units. Modern biology generates massive amounts of data; this course is devoted to biological information and the models and techniques used to make sense of it. Students learn about biological databases, algorithms for sequence alignment, phylogenetic tree building, and systems biology. They will also learn about the basics of large-scale study of proteins, particularly their structures and functions. Students will be introduced to basics of high performance computation (HPC) and its application to the field of bioinformatics. They will learn how to use our in-house Super Computer to process and analyze next generation sequencing data. Using state of the art tools, students will align and genotype a group of genes in order to identify disease-relevant variants. The course will be taught as a hands on computer approach (a computation background would be helpful, but not needed). The objective of this course is to educate our students about modern genomics technologies and their applications in biological and biomedical studies, with emphasis on transcriptomics. The course will be separated into three parts: 1) introduction of technologies that generate transcriptomics data, 2) statistical challenges emerging from transcriptomics studies, and 3) case studies and applications. Topics may include introduction of microarray, sequencing technology, bulk tissue and single cell RNA processing, data preprocessing, batch effect correction, differential expression analysis, false discovery rate control, clustering analysis, etc. Students will obtain hand-on experience in downloading public data and performing basic analysis using the Bioconductor packages. We expect students to develop basic programming and computational skills that will allow them to process and analyze transcriptomic data. We will also organize visits to research laboratories and sequencing facility for the students to observe standard RNA-seq workflows. Instructor(s): Anindita Basu, Mengjie Chen, Esmael Haddadian Terms Offered: Winter Prerequisite(s): BIOS 26120 or consent of instructor.
BIOS 26120. An Introduction to Bioinformatics and Proteomics. 100 Units.
Modern biology generates massive amounts of data; this course is devoted to biological information and the models and techniques used to make sense of it. Students learn about biological databases, algorithms for sequence alignment, phylogenetic tree building, and systems biology. They will also learn about the basics of large-scale study of proteins, particularly their structures and functions. Students will be introduced to basics of high performance computation (HPC) and its application to the field of bioinformatics. They will learn how to use our in-house Super Computer to process and analyze next generation sequencing data. Using state of the art tools, students will align and genotype a group of genes in order to identify disease-relevant variants. The course will be taught as a hands on computer approach (a computation background would be helpful, but not needed). The objective of this course is to educate our students about modern genomics technologies and their applications in biological and biomedical studies, with emphasis on transcriptomics. The course will be separated into three parts: 1) introduction of technologies that generate transcriptomics data, 2) statistical challenges emerging from transcriptomics studies, and 3) case studies and applications. Topics may include introduction of microarray, sequencing technology, bulk tissue and single cell RNA processing, data preprocessing, batch effect correction, differential expression analysis, false discovery rate control, clustering analysis, etc. Students will obtain hand-on experience in downloading public data and performing basic analysis using the Bioconductor packages. We expect students to develop basic programming and computational skills that will allow them to process and analyze transcriptomic data. We will also organize visits to research laboratories and sequencing facility for the students to observe standard RNA-seq workflows. Instructor(s): Anindita Basu, Mengjie Chen, Esmael Haddadian Terms Offered: Winter Prerequisite(s): BIOS 26120 or consent of instructor.
BIOS 26210-26211. Mathematical Methods for Biological Sciences I-II.
The following two courses are intended to be taken as a sequence.
BIOS 26210. Mathematical Methods for Biological Sciences I. 100 Units.
This course builds on the introduction to modeling course biology students take in the first year (BIOS 20151 or 152). It begins with a review of one-variable ordinary differential equations as models for biological processes changing with time, and proceeds to develop basic dynamical systems theory. Analytic skills include stability analysis, phase portraits, limit cycles, and bifurcations. Linear algebra concepts are introduced and developed, and Fourier methods are applied to data analysis. The methods are applied to diverse areas of biology, such as ecology, neuroscience, regulatory networks, and molecular structure. The students learn computations methods to implement the models in MATLAB. Instructor This course is a continuation of BIOS 26210. The topics start with optimization problems, such as nonlinear least squares fitting, principal component analysis and sequence alignment. Stochastic models are introduced, such as Markov chains, birth-death processes, and diffusion processes, with applications including hidden Markov models, tumor population modeling, and networks of chemical reactions. In computer labs, students learn optimization methods and stochastic algorithms, e.g., Markov Chain, Monte Carlo, and Gillespie algorithm. Students complete an independent project on a topic of their interest. Instructor ( This course is intended for students who have original data from a research project and are looking to produce a thesis or publication. Students will learn to organize, process, visualize, and make inferences from biological data sets using the data processing tools of R. We will review statistics concepts, such as probability distributions, linear and nonlinear fitting, estimation and hypothesis testing, and introduce new concepts relevant for the specific research questions identified by the students. The end result will be a written report that can function as a methods and results section of a research publication and contains high-quality graphics. Instructor(s): D. Kondrashov, S. Allesina Terms Offered: Autumn. L. Prerequisite(s): Three quarters of a Biological Sciences Fundamentals Sequence, STAT 22000 or higher, and fourth-year standing, or consent of Instructor. Primarily intended for students that have a data set from original research. BIOS 26403. Quantitative Immunobiology. 100 Units. The science of immunology was born at the end of the 19th century as a discipline focused on the body's defenses against infection. The following 120+ years has led to the discovery of a myriad of cellular and molecular players in immunity, placing the immune system alongside the most complex systems such as Earth's global climate and the human brain. The functions and malfunctions of the immune system have been implicated in virtually all human diseases. It is thought that cracking the complexity of the immune system will help manipulate and engineer it against some of the most vexing diseases of our times such as AIDS and cancer. To tackle this complexity, immunology in the 21st century -similar to much of the biological sciences -is growing closer to mathematics and data sciences, physics, chemistry and engineering. A central challenge is to use the wealth of large datasets generated by modern day measurement tools in biology to create knowledge, and ultimately predictive models of how the immune system works and can be manipulated. The goal of this course is to introduce motivated students to the quantitative approaches and reasoning applied to fundamental questions in immunology. is required. Admission to the Semester in Environmental Science program is by application, which must be received by the MBL in March of the year preceding the start of the semester. Admissions decisions will be mailed in April. Note that these courses start at the beginning of September, typically four weeks prior to the start of the College's Autumn Quarter and are completed by the end of Autumn Quarter. More information on the course content and the application process can be found at https://college.uchicago.edu/academics/semester-environmental-science.
BIOS 27710. Ecology -Marine Biological Laboratory. 100 Units.
This course examines the structure and functioning of terrestrial and aquatic ecosystems including the application of basic principles of community and ecosystem ecology. The course also examines contemporary environmental problems such as the impacts of global and local environmental change on community composition and food webs within forest, grassland, marsh and nearshore coastal ecosystems on Cape Cod. This course examines the structure and functioning of terrestrial and aquatic ecosystems including the application of basic principles of community and ecosystem ecology. The course also examines contemporary environmental problems such as the impacts of global and local environmental change on community composition and food webs within forest, grassland, marsh and nearshore coastal ecosystems on Cape Cod. Instructor This course explores the biology of microbes found in the environment, including relationships with the physical, chemical, and biotic elements of their environment. Emphasis is placed on understanding the science underlying the various methodologies used in the study of these organisms and systems. In the laboratory, students will work with the latest techniques to measure microbial biomass, activity, extracellular enzymes, and biogeochemical processes. Students are also introduced to molecular methods for assessing microbial genomic diversity. Instructor In this course, student will have the opportunity to explore the large diversity of marine animal species in Woods Hole, Massachusetts and its surroundings. We will combine fieldwork with genomic and bioinformatic approaches to study different aspects of the evolution, ecology, taxonomy, physiology, and biogeography of marine animals in this unique location. Student will integrate knowledge and analytical tools from different biological disciplines to develop short research projects. During the three weeks of the course, student will have access to the Marine Biological Laboratory's collection of living marine animals, participate in ongoing research projects at MBL, and contribute data that will advance our understanding of marine biodiversity. Instructor ( Epidemiology is the basic science of public health. It is the study of how diseases are distributed across populations and how one designs population-based studies to learn about disease causes, with the object of identifying preventive strategies. Epidemiology is a quantitative field and draws on biostatisical methods. Historically, epidemiology's roots were in the investigation of infectious disease outbreaks and epidemics. Since the mid-twentieth century, the scope of epidemiologic investigations has expanded to a fuller range non-infectous diseases and health problems. This course will introduce classic studies, study designs and analytic methods, with a focus on global health problems. Prerequisite(s): Completion of the first three quarters of a Biological Sciences Fundamentals Sequence or consent of the Master of BSCD, Laurens Mets (mets@uchicago.edu). STAT 220 or other introductory statistics highly desirable. Instructor(s): D. Lauderdale. Terms Offered: Autumn Prerequisite(s): Completion of the three quarters of a Biological Sciences Fundamentals Sequence and completion of the quantitative requirements for the biological sciences major. STAT 22000 or other introductory statistics highly desirable.
BIOS 27811. Global Health Sciences II: Microbiology. 100 Units.
This course will examine infectious diseases with global health impact, analyzing their historic and projected impact, their biological foundations, treatment, and preventative control. Course topics include gastrointestinal infections (e.g., cholera, bacillary dysentery, typhoid fever, rotavirus infections), sexually transmitted diseases (HIV), infections transmitted via aerosol droplets (tuberculosis, meningitis), and vector borne diseases (e.g., malaria, typhus, dengue fever, plague). Special emphasis will be placed on emerging infectious diseases (Ebola, Lassa, Rift Valley fever) and either completed or ongoing studies for infectious disease elimination (smallpox, polio, diphtheria, river blindness). The course encompasses lectures, student presentations, and the preparation of a capstone essay. Instructor 
